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Abstract

Cloth simulation is an important part of computer animation and has significant application value
in clothing design and manufacturing. Generally speaking, position-based dynamics methods are
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less accurate than force-based methods, but they provide visual plausibility and have fast, stable,
and controllable characteristics, making them particularly suitable for use in interactive envi-
ronments. Position-based dynamics cloth simulation methods have become popular in the cloth-
ing industry. This article provides an overview of the cloth mesh model, cloth constraint condi-
tions, cloth position-based dynamics simulation algorithms, and their research status and impor-
tant achievements by reviewing relevant literature. It summarizes the main applications of posi-
tion-based dynamics-based cloth simulation in the clothing industry and summarizes the devel-
opment trends and challenges of this technology.
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Figure 2. Constraint projection C(pl,pz):|p1 —p2|—d , and the correction value Ap, is weighted according to the reci-
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Figure 3. Simulation of crumpling a piece of paper
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Figure 4. For a pair of adjacent triangles, the actual dihedral Angle ¢ is the Angle between the normal lines n,, n, of
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Figure 5. This image shows a grid simulated using stretching and bending constraints
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Figure 6. Cloth simulation with bending constraints
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Bk 1. PBD kY
Algorithm 1: Pseudocode of the PBD algorithm

:+ forall vertices i

initiali _ 0 /0 _
s initialize x, =x7, v,=v?, w =1/m,

1

2

3: endfor

4: loop

5: forall verticesi do v, «— v, +Atwf, (X;)
6 dampVelocities (v,,---,v,)

7 forall vertices i do p, < X; +Aty,

8 forall vertices i do generateCollisionConstraints (x, —p;)
9 loop solverlterations times

10: projectConstraints (Cl,-~-,CM+Mmll ,pl,---,pN)

11. endloop

12: forall vertices i

13: v, «(p, —x;)/At

14. X; <P

15: endfor

16: velocityUpdate (v,,--,V,)
17: endloop
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Figure 7. Gauss-Seidel compared to Jacobi, Gauss-Seidel will oscillate between incompatible sets
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Figure 9. A fine level | is composed of all the particles shown and the dashed constraints. The next coarser level | +1 con-
tains the proper subset of back particles and the solid constraints. Each fine white particle needs to be connected to at least k
(=2) black particles—its parents—shown by the arrows
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Figure 10. A time-lapse view of a hanging chain of 20 particles falling under gravity. Left: Reference Newton solver. Right:
XPBD with 50 iterations
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Figure 11. The solution of Newton solver with the result of XPBD
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Algorithm 2 Pseudocode of the XPBD algorithm

18:

19:
20;
21:
22:
23:
24;
25;
26:
27:
28:
29:
30:
31:
32:

33:

predict position X < X" +Atv" + AM*f, (x")

initialize solve X, <X
initialize multipliers 4; <0
while i<solver Iterations do
for all constraints do
compute A4 using Eq(18)
compute Ax using Eq(17)
update 4, <A +A4

update X;,, < X; +AX

end for
i<i+l
end while

update positions X" < X,

L. 1
update velocities v"* <:—(x"*1 - x")
At

Miller M £ A[22]3% T XPBD H§IN#ARAM ) T AT 29 Ak S BT AR MDA 1) 72 70 S B RN AR P2«

12 JfoR 7 HAAUHSE R RE T, SOVF R SRS A B R R e B AN R 3 v
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Figure 12. Based on XPBD rigid body twisted rope simulation results of the simulation method
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Figure 13. Through dance animation dynamically display animation and cloth simulation
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